symmetries and band structures, independent of the finite value of the magnetization. As a result of these considerations, the AHE and ANE have recently been tuned in a distinct manner by tailoring the distribution of n(k) in topological matter, such as in Dirac metals or chiral antiferromagnets. [5] [6] [7] [8] [9] [22] [23] [24] [25] These investigations have led to the observation of an AHE and an ANE in absence of ferromagnetism. Furthermore, is has been demonstrated that by manipulating the crystal and magnetic space group symmetry and details of band structure, the anomalous Hall conductivity can be tuned from zero to a large value. 26 The Berry curvature-driven anomalous
Hall and Nernst effects have been measured in the non-collinear antiferromagnets Mn3Sn and Mn3Ge, without sizeable magnetization, where Berry curvature effects are generated from the non-collinear spin structure. 9, [22] [23] [24] [25] Also, in the Dirac semimetal Cd3As2 the AHE and ANE were measured due to Berry curvature effects, produced by the separation of the Weyl nodes in magnetic field. 7, 8 The results of both experiments clearly fall outside the scope of the conventional model which scales the ANE with the magnetization of the system, but a worthy question remains: Is it possible to push the limit of ANE beyond the magnetization-scaling relation in a ferromagnet? Hence, this work desire to go beyond the recent experiments, identify a material with a large n(k) at EF and perform Nernst measurements on this system.
In the present study, we have carried out thermoelectric experiments on the ferromagnetic topological Heusler compound Co2MnGa, which has previously been shown to exhibit a large AHE and a large Berry curvature-distribution around EF. 26, 27 Co2MnGa is a full Heusler compound, which crystallizes in the L21 structure with space group Fm3 ̅ m and a lattice constant a = 5.77 Å ( Fig.1 (a) ). The structure consists of four interpenetrating fcc sub-lattices, of which two are formed by Co atoms. The other two sub-lattices are formed by the Mn and Ga atoms.
The structure can also be implicitly viewed as a zinc-blende-type sub-lattice, formed by one Co Fig. S2 ).
Next, we measure the magnetization (M) of our sample. The compound is known to be a ferromagnet with a relatively high Curie temperature of (TC ) = 687 K. 31 In Fig. 2 (b) we present temperature-dependent magnetization data for Co2MnGa. In agreement with literature, we find ferromagnetic behavior. From the data taken as a function of sweeping magnetic field, a saturation magnetization value of around Msat = 3.9 μB f.u.
-1 is measured at 50 K, which slightly decreases with increasing temperature to Msat = 3.7 μB f.u.
-1 at 300 K.
Further, we measure the anomalous Hall effect of Co2MnGa. We estimate the total Hall conductivity (xy) from the measured Hall resistivity yx and the longitudinal resistivity xx as:
In Fig. 2 (c) we present xy as a function of magnetic field at different base temperatures. As expected for a ferromagnetic material, xy increases with 0H and saturates, despite a small slope contributed from the ordinary Hall effect, when the saturation magnetization is reached (compare Fig. 2 (b) ). The anomalous Hall conductivity (AHC) ( ) has been estimated by extrapolating the slope of the high-field data points ( Supplementary Fig. S3 ) to the zero field value. The observed values of  and its temperature dependence are consistent with previous reports. 26 As shown in the inset of Fig. 2 (c) , a value of ~ 1260 S cm -1 has been estimated at 60 K, which gradually decreases with increasing temperature and reaches ~845 S cm -1 at 300K. From the magnetic field-dependence, one would naively expect  to only scale with M. However, as shown in our ab-initio calculation of Fig. 2 (d) , the AHC conductivity in Co2MnGa strongly depends on the position of the Fermi level, which is due to the Berry curvature effect discussed above. In the case of the intrinsic AHE, n(k) gives an additional term to the group velocity of the electron, which gives: We now turn to investigate the Nernst effect of Co2MnGa. In Fig. 3 (a) the field-dependence of the Nernst thermopower (Syx) is shown at different T. At all T, the Nernst signal increases rapidly at low magnetic fields (0H ) and saturates above 0H ~ 1 T despite a small remaining increase due to ordinary Nernst signal contribution. These features are consistent with the M and  data. We therefore attribute the saturation value of the Nernst signal to the ANE and the small increasing contribution beyond 1 T to the ordinary Nernst effect. In a similar procedure as for the Hall data, the ordinary and anomalous contributions to the Nernst thermopower can then be separated by fitting the high-field slope of the total Nernst thermopower up to 0H = 9 T ( Supplementary Fig. S3 ). Doing so, we find that the ordinary According to this relation, Co2MnGa should maximally exhibit = 0.9 µV K −1 (see methods for details). This value is around 7-times lower value than observed in experiment and indicates that the ANE arises from a mechanism that is distinct from the linear scaling of conventional ferromagnets.
To gain deeper insight into this large ANE in Co2MnGa, we calculate the transverse thermoelectric conductivity (αyx) plotted in Fig. 3 (b) ). Using the measured components of the xx, yx, Sxx and Syx, we estimate αyx via:
Based on the linear scaling relation for conventional ferromagnetic metals, one would expect that αyx increases linearly with decreasing T, following the temperature dependence of M.
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However, in Co2MnGa we observed the inverse effect: αyx increases with increasing temperature although the saturation magnetization decreases. This is another indication that the anomalous Nernst signal in ferromagnetic Co2MnGa arises from a different mechanism than the ANE in conventional ferromagnets. It is noteworthy that the AHC in Co2MnGa also does not follow the conventional scaling relation. This suggests that the ANE and the AHE in Co2MnGa may share a common origin, which is the Berry curvature effect.
To evaluate this possibility, we calculate , employing:
where εnk is the band energy. The {(εnk − μ)fnk + kBT ln [1 + e −β(εnk −μ) ]}-term takes finite values only around the Fermi energy. Therefore, while σxy is related to the summation of n(k) of the all the occupied bands below EF, αyx is related to n(k) of the all bands near EF. Our theoretical calculations show a very large ANC in the system, which is linked to the high Berry curvature induced by the gapping of the nodal lines (Fig. 3 (c) ). Like the AHC, the ANC shows a strong Fermi-level dependence, which is not captured by the conventional theory for ferromagnets.
Importantly, the calculations reproduce and explain the T-dependence of the experimental data as shown in the inset of 
Magnetization and electrical transport measurement
Magnetization measurement was performed using a Quantum Design vibrating sample magnetometer (MPMS). The electrical transport properties were measured in a Quantum
Design physical property measurement system (PPMS, ACT option). The standard four-probe method has been used for electrical transport measurement. To correct for contact misalignment, the measured raw data were field symmetrized and antisymmetrized, respectively.
Thermoelectric transport measurements
The zero-field temperature dependent Seebeck coefficient was measured by the oneheater and two-thermometer configuration using the thermal transport option (TTO) of the PPMS (Quantum Design). Magneto-Seebeck and Nernst thermoelectric measurement were carried out by the one-heater and two-thermometer configuration on a PPMS. The instrument was controlled by software programmed using LabVIEW. The measurement was done in the temperature range 60-340 K, and magnetic fields were swept in both directions. The temperature gradient has been generated using a resistive heater, connected to the gold-coated copper plate at one end of the sample. The thermal gradient, ∇T was applied along the [111] direction of the sample and magnetic field was applied along [011] direction. For the heat sink, a gold-plated copper plate was attached to the puck clamp. To measure the temperature difference, two gold-plated copper leads were attached directly to the sample using silver epoxy along the thermal gradient direction. The distance between the thermometers is ~4 mm. The ∇T was typically set to be 1 % -3 % of the sample temperature. The transverse voltage due to the thermal gradient was measured by attaching two copper wires, orthogonal to the heat gradient direction of the sample using silver epoxy. The Seebeck thermopower was estimated using the relation, Sxx = Ex/∇Tx, where Ex is longitudinal electric field. The Nernst thermopower was estimated as Syx = LxEy/(Ly∇Tx), where Ey is transverse electric field, Lx is the distance between two temperature leads, and Ly is the distance between two voltage wires.
Nernst data survey
We reproduce the magnetization dependent anomalous Nernst thermopower value for different ferromagnets well below their Curie temperatures from the previous report by Ikhlas et al. To realize integrations over the whole Brillouin zone for AHE and ANE we employ a mesh of 251 × 251 × 251 k-points which was carefully checked to be converged. In Co2MnGa, the zero field Seebeck thermopower (Sxx) value decreases with lowering the base temperature of measurement. The is due to metallic nature of the sample as evident from the longitudinal resistivity data (xx). 
ab-initio calculations
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